Abstract This study evaluated a theory-guided cognitivebehavioral counseling (CBC) intervention for smoking cessation during pregnancy and postpartum. It also explored the mediating role of cognitive-affective variables on the impact of CBC. Underserved inner city pregnant women (N = 277) were randomized to the CBC or a best practice (BP) condition, each of which consisted of two prenatal and two postpartum sessions. Assessments were obtained at baseline, late pregnancy, and 1-and 5-months postpartum. An intent-to-treat analysis found no differences between the two groups in 7-day point-prevalence abstinence. However, a respondents-only analysis revealed a significantly higher cessation rate in the CBC (37.3 %) versus the BP (19.0 %) condition at 5-months postpartum follow-up. This effect was mediated by higher quitting selfefficacy and lower cons of quitting. CBC, based on the Cognitive-Social Health Information Processing model, has the potential to increase postpartum smoking abstinence by assessing and addressing cognitive-affective barriers among women who adhere to the intervention.
Introduction
Despite the adverse maternal, fetal, and infant health risks (Erickson & Arbour, 2012; Schneider et al., 2010) , approximately 22 % of women in the U.S. smoke during the 3 months prior to pregnancy and two-thirds of them continue to smoke during pregnancy (Tong et al., 2009) . Among the women who quit smoking while pregnant, more than half relapse by 6 months postpartum, and up to 80 % relapses by 1 year (Mullen, 2004; Tran et al., 2013) . In particular, low-income (i.e., under $15,000) women are twice as likely as their higher income counterparts to both smoke during pregnancy and relapse within 4 months postpartum (Tong et al., 2009) , representing an important target population for smoking cessation during pregnancy and the transition to the postpartum period. Low-income inner city, underserved pregnant women experience a number of unique challenges, including single parenting, living in disruptive home environments and violent neighborhoods, feeling isolated, as well as having additional comorbid health risk factors (Pletsch et al., 2003) . These life stressors may not only precipitate smoking behavior, but also produce greater barriers to initiate or sustain cessation.
Potentially effective interventions for underserved pregnant women include clinic-based large scale interventions utilizing the 5A's model recommended in the clinical Practice Guideline for Treating Tobacco Use and Dependence, which was originally established in 2000 and updated in 2008 (Fiore et al., 2000 (Fiore et al., , 2008 . Although these interventions (Manfredi et al., 1999; Windsor et al., 2011 Windsor et al., , 2014 have demonstrated effectiveness in achieving smoking cessation compared to usual care, the post-intervention cessation rates only reach 10-17 %. Since available programs are generally low intensity, consisting of health providers' advice to quit, brief cessation counseling (e.g., 10-15 min), and/or provision of an education booklet or video during pregnancy, this type of low dose intervention may be insufficient to address the challenges stemming from the complex psychosocial issues faced by low-income inner city women smokers.
Further, most clinic-based studies focused on prenatal smoking cessation, with few studies leveraging the critical period of the prepartum to postpartum transition. This transition represents a unique window of opportunity for postpartum cessation since the barriers to smoking cessation have been shown to change after delivery. Decreased motivation and low social pressure to maintain abstinence, stress associated with caring for a newborn, insufficient support and resources for coping with new challenges as they arise, and postpartum depression become paramount (Curry et al., 2001; Park et al., 2009; Wen et al., 2014a, b) , particularly among those who live in disadvantaged urban areas (Harmer & Memon, 2013) .
The existing studies that focus on the prepartum to postpartum transition in prenatal clinics and other health care delivery settings (El-Mohandes et al., 2008; Gadomski et al., 2011; Mullen et al., 2000; Reitzel et al., 2010) show greater abstinence (22-42 %) during the follow-up period in the pre/post intervention group than the usual care group or those who receive only prepartum assistance (16-28 %) . However, the interventions under study either provided only generic health communication materials, such as educational videos and newsletters (Mullen et al., 2000) , or a combination of 5As-based brief cessation counseling and provision of an incentive (e.g., voucher for diapers) for abstinence (Gadomski et al., 2011) , rather than delivering a theory-based approach. In addition, the study populations were primarily Caucasian (75-91 %). Although two of the studies (El-Mohandes et al., 2008; Reitzel et al., 2010) used theory-based interventions (e.g., social-cognitive approaches), tailored to the stage of readiness for change among diverse or minority underserved women, they did not systematically assess or address individuals' unique psychosocial barriers to cessation.
Further, it is important to delineate the processes underlying therapeutic change in order to interpret effects obtained; yet few studies examined the factors that mediate intervention effects. Therefore, there is a need to further develop and evaluate theory-guided smoking cessation interventions that assess and address the unique cognitive affective barriers of diverse underserved inner city women as they transition into the postpartum period. Exploration of the potential mediators of the relative effectiveness of the interventions is an additional need for further advancements in this area.
Guided by the Cognitive-Social Health Information Processing (C-SHIP) model (Miller et al., 1996) , the present study explored the impact of an intervention tailored to the target population's psychosocial barriers to smoking cessation during pregnancy, as well as the shift in barriers into postpartum. The C-SHIP model provides an integrative framework that builds on existing cognitive-social theory to identify the key cognitive and affective processing units (e.g., risk perception, self-efficacy, decisional balance, and emotional distress) that influence the uptake and maintenance of health-related behaviors. The cornerstone of this approach is that these factors interact with each other as the information is processed cognitively and emotionally, and this cognitive-affective processing is ultimately transformed into decisions and behavioral scripts. Therefore, C-SHIP based interventions focus on assessing and addressing the distinct pattern of the specific cognitive and affective variables that are activated in a given individual. In the area of smoking cessation, higher levels of self-efficacy (Manfredi et al., 2007; Roske et al., 2008) and the pros of quitting (Bock et al., 2014) , along with lower levels of the cons of quitting (Schnoll et al., 2005) and emotional distress (Park et al., 2009; Psaros et al., 2012) have been associated with initiation and maintenance of smoking abstinence.
In the present study, we compared a C-SHIP based cognitive-behavioral counseling (CBC) smoking cessation intervention with a moderate intensity best practice control condition (BP) across the prepartum and postpartum phases. It was hypothesized that smokers receiving CBC would show higher cessation rates, compared to those receiving BP, at the prenatal follow-up, and at the two postpartum follow-ups. We also evaluated whether the effect of the C-SHIP based intervention on smoking status was mediated through changes in cognitive-affective variables (i.e., enhanced self-efficacy; high pros and low cons of quitting; and reduced emotional distress), in order to delineate the processes underlying intervention effects. It was expected that participants in the CBC group would show greater change in the cognitive-affective variables, compared to those in the BP group, and that these changes would mediate the impact of the CBC on abstinence rates. was not yet issued when the study data were collected. However, the components of both the control and intervention conditions in the study were designed to be consistent with the anticipated 2008 recommendations, since the evidence base already suggested that these approaches would be the most effective, depending on the context. Specifically, for the control condition, the present study followed the 5A's based best practice guidelines originally established in 2000. In the 2008 update, the 5A's model is still considered the best practice brief intervention and is recommended as a standard of care in the clinic setting. With regard to the intervention condition in the present study, the 2008 update recommends the provision of tailored self-help materials, multiple counseling sessions, utilization of motivation intervention techniques for smokers not willing to make a quit attempt, provision of counseling interventions for identified light smokers, and the addition of medication whenever feasible and appropriate. The CBC which was used in the intervention group incorporated these components. Because the updated guidelines also indicate that pregnant women are one of the specific populations in which medication has not been shown to be effective, the provision of counseling without medication was considered to be most medically conservative and appropriate by the treating providers.
Participants
Recruitment procedures involved providing initial recruitment forms to the clinic that were compiled with the medical forms so that potential participants could complete them during their initial prenatal clinic visit. Women were eligible for study participation if they were: (1) pregnant (in their first trimester), (2) had smoked one puff of a cigarette in the 30 days prior to recruitment, (3) 18 years or older, (4) reachable by a telephone. Of the 1121 patients initially screened for study eligibility by telephone, 608 (54.2 %) were ineligible due to the following reasons: 249 (40.9 %) were over 25 weeks gestation, 27 (4.4 %) had not smoked at least one puff in the last 30 days, and 275 (45.3 %) were not reachable by telephone. In addition, patients who were unable to communicate readily in English (n = 9), were receiving substance abuse treatment and/ or had evidence of drug and alcohol abuse (n = 4), or had miscarriages (n = 20) or were no longer a patient at clinic (n = 24) were excluded. Of the 513 eligible women, 448 (87 %) patients expressed interest in the study by providing verbal consent and scheduling a baseline study appointment. The primary reasons reported for those who were eligible but who declined study participation (n = 65) were a lack of interest and time. Of the 448 women who were scheduled, 277 (62 %) patients attended the initial appointment. A predictive power analysis indicated that we required 275 women to have 80 % power to detect a small effect size (d = 0.15).
Procedure
When participants (n = 277) came to the clinic for their second trimester visits, women provided written informed consent and completed a baseline assessment. Following the baseline assessment, participants were allocated to either: (1) the C-SHIP based CBC intervention; or (2) the BP control condition, using computer-generated random number sequences. As shown in the flowchart of recruitment and retention ( Fig. 1 ), 140 women were randomized to the CBC group and 137 were randomized to the BP group. The interventions were provided by a master's level health educator who received CBC and BP protocol training and ongoing supervision. Intervention session time was dedicated to the delivery of intervention or control group content, and did not include the completion of assessments.
Cognitive behavioral counseling (CBC) group
The intervention condition consisted of two prenatal and two postpartum contacts, which is consistent with the recommendation of high intensity with multiple sessions. Participants in the CBC intervention met with a health educator: for 45 minutes (session 1) during their second trimester visit (13-25 weeks gestation); for 15 minutes (session 2) during their third trimester visit (26-38 weeks gestation); and for 45 minutes (session 3) during the first postpartum visit (2-6 weeks postpartum). Session 4 was a booster session delivered by telephone at 8-10 weeks postpartum for 15 min.
Building on our established cognitive-affective processing protocols (Miller et al., 2013; Schnoll et al., 2005; Wen et al., 2014a, b) , and guided by the C-SHIP model, the intervention sessions were designed to identify and address participants' cognitive-affective barriers to smoking cessation in the context of pregnancy and postpartum adaptation, focusing on risk perceptions, quitting self-efficacy, the pros and cons of quitting, emotional distress, and selfregulatory strategies. An individual's particular barriers to cessation were identified by her cognitive-affective responses elicited through prompts and role-play exercises during the initial session. The prompts and role-play exercises allowed the participant to experience and assess her own likely cognitive-affective reactions to smoking cessation efforts, thereby anticipating potential barriers (e.g., depressed mood, etc.) to behavior change. Once the participant's distinctive pattern of cognitive-affective barriers was identified, an individualized quit plan and coping strategies were discussed and practiced.
Specifically, sessions 1 and 2 focused on discussing participants' cognitive-affective barriers, developing and evaluating a quit plan tailored to their personal beliefs and affective reactions, and practicing self-regulatory techniques for resisting personal smoking triggers. Session 3 focused on reviewing smoking history during pregnancy, discussing postpartum barriers to abstinence, reinforcing the effects of smoking on the health of both the mother and infant, identifying postpartum smoking triggers, and practicing coping strategies to deal with existing and new barriers to cessation. Session 4 was conducted to boost participants' motivation to quit smoking and to review the ongoing practice of individualized cessation strategies.
Best practice (BP) group
Since the Clinical Practice Guideline for Treating Tobacco Use and Dependence was established in 2000 (Fiore et al., 2000) , the 5A's based brief smoking cessation counseling has been recommended to be offered to pregnant smokers during a clinic visit. The 5A's model suggests that clinicians should provide care to their patients by (1) Asking about smoking, (2) Advising to stop smoking, (3) Assessing motivation to quit, (4) Assisting with strategies and resources, and (5) Arranging specific follow-up. Despite these guidelines, a significant portion of obstetric providers still do not fully comply with this approach for prenatal patients. Most prenatal care providers usually or always ask about smoking and advise to quit. However, only one quarter or fewer providers use all 5A's (Bailey & Jones Cole, 2009; Chang et al., 2013) . The study clinic was one of those that did not have the resources to reliably imple- ment the 5A's method as their standard of care. Nonetheless, for the purpose of the present study, the control group was designed to conform to the BP guideline to be consistent with the extant optimal patient management and for ethical considerations. Specifically, participants in the BP condition attended a 5A's based counseling session for 10-15 min during their second trimester visit (session 1) and received generic quit smoking materials at the time of their third trimester visit (session 2). Additionally, to equate for postpartum attention, the BP group attended another brief 5A's based counseling session at the first postpartum visit (session 3) and received a mailing of an education newsletter as a booster session (session 4). The timing of the BP contacts was designed to match the timing of the CBC's prenatal and postpartum counseling.
Data collection
Assessments were obtained at the second trimester (baseline), the third trimester (prenatal follow-up), and 2-6 weeks postpartum (1-month postpartum follow-up), to coincide with women's clinic appointments and counseling sessions. The final assessment was obtained at 20-22 weeks postpartum (5-month postpartum follow-up). As part of the assessment, women who reported quitting were asked to provide a saliva sample to confirm self-reported smoking cessation status. Ninety-six percent of participants who reported being abstinent for the previous 7 days provided saliva samples, thus cotinine level was used as the criterion. For those who did not provide saliva samples, self-report was used as a measure of smoking cessation status. Participants were provided $20 as compensation for completing the baseline assessment, $25 for completing the prenatal followup assessment, $30 for the completion of the 1-and 5-month postpartum follow-up assessments, respectively. All eligible participants were tracked for future appointment contacts regardless of their adherence to a previous appointment.
Measures

Demographics (measured at baseline)
Information on age, ethnicity, educational level, marital status, income level, and number of children living in the household was collected at baseline.
Baseline smoking behaviors (measured at baseline)
Nicotine addiction level The Fagerstrom Test of Nicotine Addiction (FTND) (Heatherton et al., 1991 ) was used to assess the level of nicotine dependence. The FTND consists of six items yielding a sum score between 1 (low dependence) and 10 (high dependence).
Average number of cigarettes Average number of cigarettes smoked per day in past 7 days was assessed by self-report.
Intention to quit Intention to quit in the next 30 days was assessed by self-report through a yes or no question.
Outcome variable (measured at baseline and all three follow-up assessments)
Smoking cessation rate Cessation rates were assessed through self-reported 7-day point prevalence abstinence which was biochemically verified through saliva cotinine level. Cotinine is a metabolite of nicotine that has a halflife of 18-24 h; therefore it is sensitive to recent changes in smoking behaviors. Cotinine levels of \10 mg are considered to be consistent with no active smoking (Jarvis et al., 2008) . Therefore, participants with a cotinine level of 10 mg or above were considered smokers. Cotinine level was assessed at each follow-up but not at baseline, given that we recruited self-reported smokers and smoking behaviors are generally under-, not over-reported due to social desirability and related factors.
Mediating variables (measured at baseline, 1-and 5-month postpartum follow-up assessments)
Quitting self-efficacy This scale is based on the well-validated Multidimensional Health-Related Control and SelfEfficacy Scale (Randall et al., 1991) and the items that are relevant to quitting smoking were used. The scale contains 10 Likert-type items (e.g. 'I have confidence in my abilities to quit smoking for good'), ranging from 1 (strongly disagree) to 4 (strongly agree). The items were summed to yield a quitting self-efficacy score. Higher scores on this scale indicate greater quitting self-efficacy. This scale demonstrated adequate internal consistency reliability in the present study (Cronbach's a = 0.86).
Pros and cons of quitting The well-validated decisional balance scale (Velicer et al., 1985) consists of eight pros and eight cons of quitting. A sample pro of quitting is: ''Smoking cigarettes is hazardous to my health''. A sample con of quitting is: ''I am relaxed and therefore more pleasant when smoking''. Items are assessed using a Likerttype scale with scores ranging from 1 (strongly disagree) to 4 (strongly agree). Summing the pros and cons items separately yielded a quitting pros and a quitting cons score (from 8 to 32), respectively. Higher scores on each scale indicate a greater level of pros or cons of quitting. The internal consistency reliabilities for the pros and cons scales in this study were 0.69 and 0.63, respectively.
Affective distress about quitting The 30-item Profile of Mood States (POMS) short form was used to assess affective distress about quitting (Curran et al., 1995) . The POMS consists of six sub-dimensions: anxiety, depression, anger, vigor, fatigue, and confusion. Each item was scored using a Likert-type scale, with values ranging from 0 'not at all' to 4 'extremely'. A Total Mood Disturbance (TMD) score was obtained by summing the five negative subscales (anger, confusion, depression, fatigue and tension) and subtracting the only positive affect subscale (vigor). The score ranges from 20 to 100 and a higher score indicates the presence of negative moods and psychological distress. The POMS short form is widely used and has been shown to possess good reliability and validity (Cranford et al., 2006) .
Data analysis
Potential baseline differences in the two intervention groups (CBC vs. BP) were examined by a series of Chi square and t tests. The impact of the intervention on smoking cessation rates was examined by binary logistic regression analysis to determine if the quit rate was higher for the CBC intervention, after adjusting for potential confounding variables such as demographics and baseline smoking behaviors (e.g., average number of cigarettes for 7 days, nicotine addiction level at baseline). Both intent-totreat and responder-only approaches were conducted for each follow up time point. For the intent-to-treat approach, participants who did not complete follow-up assessments were coded as smokers.
For the mediation analysis, the indirect effect was estimated using the non-parametric bootstrapping technique (Preacher & Hayes, 2008 ) which provides a robust method to test the significance of the indirect path with greater statistical power. The indirect effect of individual cognitive-affective variables was evaluated by a series of univariate mediation analyses and the total indirect effect of multiple mediators was assessed by a multiple mediation analysis.
Results
Baseline demographic and smoking-related characteristics
Participants were predominantly of minority race/ethnicity (i.e. African-American, 56 %; Hispanic, 12 %), single (89 %), low-income (50 %; \$15,000), low education ([65 % high school or less). Mean age was 27 years, and average number of children in the household was two. Women reported smoking an average of 7.6 cigarettes per day (7-day point prevalence; SD = 7.4), with a low level of nicotine dependence (M = 2.03, SD = 1.12) at baseline. Women had an average of 6.3 quit attempts that lasted for at least 24 h in the past year (M = 6.3, SD = 17.8), and the majority (88.7 %) of them reported an intention to quit in 30 days. Regarding baseline psychosocial variables, participants indicated a low to moderate level of quitting self-efficacy (M = 28.1, SD = 4.51) and endorsed more pros (M = 25.04, SD = 3.10) than cons of quitting (M = 19.28, SD = 2.82). POMS TMD score (M = 17.1, SD = 19.1) indicated a low level of general mood disturbance among study participants. T test and Chi squared comparisons showed that there were no statistically significant differences between the two groups on any of the baseline characteristics (Table 1) .
Counseling utilization and follow-up attrition
Of the total four counseling sessions, 128 (46 %) completed all four sessions, 58 (21 %) completed three sessions only, and 28 (10 %) completed two sessions only. Sixtythree (23 %) participants never returned for the following sessions after the first session. In the CBC group (n = 140), 57 (40.7 %) completed all four sessions, 25 (17.9 %) completed three sessions, 19 (13.6 %) completed two sessions, and 39 (27.9 %) completed one session only. In the BP group (n = 137), 71 (52.2 %) completed all four session, 33 (24.3 %) completed three sessions, 10 (7.3 %) completed two sessions, and 23 (16.9 %) completed one session only. More women in the CBC group than in the BP group completed only one session (p = .031). There were no significant group differences among those who completed two, three, and four counseling sessions.
Participant attrition was 32 % (n = 90) for the prenatal, 39 % (n = 107) for 1-month postpartum, and 45 % (n = 126) for 5-month postpartum follow-ups. Women in the BP group were more likely than those who were in the CBC group to complete prenatal follow-up assessment (53.5 vs. 46.5 %, p = .043) and 5-month postpartum follow-up assessment (55.6 vs. 44.4 %, p = .020). No significant attendance differences between the BP and CBC groups were found for the 1-month postpartum follow-up assessment.
Effects of the CBC intervention on smoking cessation by intent-to-treat and respondents only approaches
As shown in Table 2 , smoking cessation rates were not significantly different between the CBC and BP groups at all three follow-up time points in the intent-to-treat analysis. However, in the respondent-only analysis at 5-months postpartum (n = 151), participants in the CBC group (37.3 %) were significantly more likely to be abstinent compared with those in the BP group [19.0 %; v 2 (1) = 6.29, p = .012]. This effect was not found at the prenatal and 1-month postpartum follow-ups. J Behav Med (2015) 38:932-943 937 Effects of the CBC intervention on smoking cessation by counseling utilization
To explore whether these results were related to the number of sessions participants attended, the impact of counseling utilization on intervention outcome was examined in a post hoc analysis. The results showed that there was greater smoking cessation in the CBC group (30.5 %) than in the BP group [15.4 %; v 2 (1) = 6.09; p = .014] among the women who completed at least three of four counseling sessions (n = 186), but not among those who completed one or two counseling sessions (n = 91). One hundred fifty (99.3 %) out of 151 women who responded to the 5-month postpartum assessment completed 3 or 4 sessions, whereas 67.1 % of study participants who were included in the intent-to-treat analysis (n = 277) completed 3 or 4 sessions.
Mediating role of cognitive-affective variables in the impact of the CBC intervention on smoking cessation
Effects of CBC intervention on cognitive-affective variables
Assessment of differences between the two conditions with regard to change in the cognitive-affective variables from baseline to the 1-and 5-month postpartum follow-ups was conducted by repeated measures ANOVA. Compared to the BP condition, participants in the CBC intervention exhibited a greater decrease in the cons of quitting [F(1, 144) = 6.56, p = .011] and a greater improvement in quitting self-efficacy [F(1, 148) = 7.59, p = .007] from baseline to the 5-month postpartum follow-up. There were no significant differential changes in cognitive-affective variables between the two conditions from baseline to the 1-month postpartum follow-up.
Indirect effect of the mediators
Because the cognitive-affective variables, particularly selfefficacy and cons of quitting, changed significantly more following the CBC intervention than the BP intervention from baseline to the 5-month postpartum follow-up, mediation analysis was conducted among those who participated in the 5-month postpartum follow-up. The total indirect effect of mediators was examined first by entering the changes of the scores of quitting self-efficacy, pros and cons of quitting, and POMS in the multiple mediation model, simultaneously. The result showed that the total indirect effect of the four mediators was significant (0.53; 95 % CI 0.12, 1.22). Next, the indirect effects of individual cognitive-affective variables on the impact of treatment condition on smoking cessation at the 5-month postpartum follow-up were examined by a series of univariate mediation analyses. The results showed that the indirect effects for self-efficacy (0.47; 95 % CI 0.16, 1.03) and cons of quitting (0. 24; 95 % CI 0.05, 0.64) were significant. As Fig. 2 shows, when change of quitting self-efficacy was entered into the model, the association between treatment condition and smoking cessation (c¢ path) was no longer significant, indicating full mediation. When change of cons of quitting was entered in the model, the significance of the relationship between treatment condition and smoking cessation (c¢ path) was reduced although remained significant, indicating partial mediation.
Discussion
This study examined the efficacy of a theory-guided counseling intervention designed to address prototypic cognitive-affective barriers to smoking cessation among low income pregnant women before and after delivery. We found comparable cessation rates between the CBC and BP groups in the intent-to-treat analysis. However, among those who participated in the 5-month postpartum followup assessment, women who were in the CBC group were more likely to be abstinent, compared to those in the BP group. There are two main likely explanations for these findings. First, the lack of a significant difference between the two group arms may be due in part to the fairly strong intervention received by the BP group, in that it contained all of the components of active quit-smoking programs, except with shorter sessions and less personalized content. This is consistent with the results of a Cochrane review of 86 randomized controlled trials (Chamberlain et al., 2013) , showing that the effectiveness of counseling is less pronounced when the comparison group receives moderately intensive interventions than when the comparison group receives usual care. Second, participants in the present study exhibited a relatively high level of motivation to quit. Indeed, approximately 90 % of women in this study reported an intention to quit smoking in the next 30 days. The higher motivation may have generated positive effects, even with a less intensive intervention, for this subset of women.
Of note, the CBC intervention did show efficacy for those who participated in at least 3-4 sessions. The 5-month postpartum assessment was conducted after all four counseling sessions were completed, whereas the prenatal and 1-month postpartum assessments were administered immediately before the second and third intervention sessions, respectively. Therefore, the 'dose' of intervention might not have been sufficient to yield group differences at the prenatal and 1-month postpartum followup time points. Given that the majority of respondents at the 5-month postpartum follow-up had completed at least three of the four counseling sessions, they may be the women who received adequate exposure to the tailored CBC components. This finding is consistent with studies that report a significant effect on smoking cessation of cognitive behavioral interventions with multiple sessions (i.e., three to eight) (Dornelas et al., 2006; Joseph et al., 2009; Reitzel et al., 2010) . Taken together, our results suggest that it may be effective to provide basic cessation counseling based on the 5A's framework, combined with provision of educational materials to underserved pregnant smokers, particularly among those who manifest high levels of motivation to quit and low levels of intention to participate in an intensive intervention. However, for those who need or are willing to participate in a more intensive intervention with multiple counseling sessions (3-4 sessions), the CBC intervention may be beneficial in addressing complex psychosocial barriers and reducing smoking over the long-term.
This interpretation is consistent with the findings that the CBC intervention, but not the BP intervention, increased participants' quitting self-efficacy and decreased their cons of quitting only at the 5-month follow-up (among the subset who completed at least three counseling sessions), but not 1-month, postpartum follow-up; these changes, in turn, were positively associated with differential post-intervention abstinence at 5-months postpartum. Previous studies have highlighted the role of psychosocial factors as mediators of smoking cessation intervention effects (Baldwin et al., 2006; Gwaltney et al., 2009; Hettema & Hendricks, 2010) . In the present study, the positive associations between increased self-efficacy and decreased cons of quitting with smoking cessation contribute to the extant knowledge base (Rothman, 2000) , showing that smokers' behaviors are determined by the favorable expectations they hold about outcomes (e.g., high benefits and low costs of smoking cessation) and their confidence in their ability to achieve desired outcomes (e.g., quitting selfefficacy). The results also imply that psychosocial approaches for smoking cessation with pregnant women should include therapeutic techniques to focus specifically on these mediators.
The study has certain limitations, including a modest sample size and a relatively high rate of attrition. Although we had a sufficient number of participants at baseline, follow-up data were only available from 187, 170, and 151 women at the third trimester prenatal, 1-month postnatal, and 5-month postnatal time-points, respectively. Thus, there is the possibility that the study was underpowered for the follow-up points. Recruiting and retaining underserved women into smoking cessation programs, particularly into intensive and temporally demanding interventions, has been recognized as a challenge in the literature Paskett et al., 2008; Ussher et al., 2006; Wen et al., 2012) .
The post hoc analyses showed that in the CBC group, compared to those who attended three or four sessions, women who completed only one or two sessions had high school or less education [v 2 (1) = 7.36; p = .007]. Previous studies with similar underserved or pregnant populations show that lower educational attainment compounds the risk of smoking cessation counseling attrition (Borrelli et al., 2002; Leeman et al., 2006) . This may be because less educated women are less aware of the risk of smoking during pregnancy and postpartum and thus are less motivated to make further efforts to complete smoking cessation intervention sessions. Less educated smokers may also experience limited future orientation and a greater tendency to fatalism, believing that it would be futile to enact health behavior change (Layte & Whelan, 2009 ). An additional limitation involves potential sample bias due to the lack of first-trimester initiation of prenatal care among low-income pregnant women. We recruited women in their first trimester given the importance of smoking cessation early during pregnancy. However, low-income pregnant women have been found to be more likely to initiate prenatal care after the first trimester (Beeckman et al., 2010) . Indeed, 41 % of women initially assessed for study eligibility were excluded from study participation because they were over 25 weeks gestation. Barriers to timely prenatal care use among low-income women include delay in obtaining government or private organization support coverage (e.g., Medi-Cal) (Egerter et al., 2002) and practical challenges such as child care, transportation, lack of time and support (Heaman et al., 2015) .
Despite these limitations, this study is one of the few to develop and evaluate a theory-based smoking cessation intervention from pregnancy through the postpartum phase for underserved inner city women. This integration of the prepartum and postpartum smoking cessation program and the assessment of multiple follow-up outcomes prepartum and postpartum was informative and innovative. In addition, we conducted theory-based mediator analyses with longitudinal data that allowed us to observe the temporal interactions between hypothetical mediators and outcome variables. Further, this study collected biochemical verification of smoking status among the majority of participants (96 %) who reported being abstinent, which increases the accuracy of the cessation rates provided.
A key agenda for future research is to enhance access to, and retainment of, underserved pregnant and postpartum women for effective delivery of evidence-based programs. Proactive recruitment strategies, that include assessing the risks of smoking with a focus on child health during routine clinic visits and provision of referral information about clinical trials to all identified smokers, may improve recruitment rates among underserved women (Collins et al., 2011) . Potentially effective retention strategies for low-income minority women include provision of financial and other incentives, regular updates of contact information, and emphasis on cultural sensitivity of research staff (El-Khorazaty et al., 2007) .
In order to increase attendance and participation for eligible women in CBC programs, future interventions may need to highlight the adverse effects of smoking during pregnancy and postpartum, streamline the counseling content, and focus on facilitating perceptions of women's personal control and their ability to change maladaptive behaviors. Of great promise, with the increasing prevalence of mobile phone and text messaging use among underserved inner city populations (Smith & Schatz, 2010) , texting-based interventions may be useful to access these hard-to-reach populations. Since mobile text messaging interventions can be personalized, proactive, cost-effective, and easily disseminated, this delivery channel has great potential as an adjunct resource for future smoking cessation programs (Nasi et al., 2015; Wen et al., 2014a, b) .
